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CONFIDENTIAL 

The yft"i ter inspected the underground and ope11-pi t uranium mining operations 
at The Anaconda Company's Jackpile-Paguat:e M:Lnc June 28, 1'7'8. He was 
accompanied underground by Mr. Ronald Ri11lgha!itd and through the open-pits by 
Hr. Jim Olsen) both of Anaconda. Prior t:o the underground inspection, the 
writer discussed the underground opera.tierns 1.dth Mr. John Nelson and Mr. 
J. R. 1\nderson of Anaconda, and the open-pit operations were discussed 
briefly with tir. Robert Chambers of Atul.ccnda after the pit workings were 
examined. 

The Jackpile•Pa.guate Mine is located witb:in 4:ontiguous Pueblo of Laguna 
Uranium Leases 1, 4, and 6. These leasehold:~ occupy approximately 7500 
acres of the Laguna lndian Reservation in. Tol.mships 10 and 11 ~orth, 
Range 5 ~est, Valencia County, New Mexic(J>. Uranium m1ning has been 
continuously conducted llithio the properties since 1952, and the ongoing 
open-pit and underground activities constitu1i:e the largest uranium mining 
operation in the United States, and perhaps in the world. During 1'77, 
the open-pit mining produced approximately 2 1,500,000 tons of ore with an 
average grade of about 0.13 percent uranium md.de ('1. UJOe) while the 
underground activities produced about 250,000 tons of ore averaging 
approximately 0.21% u3o8 • About 1,250,000 t()nS of proton!., low grade 
material associated with the open-pit oreJ averaging about 0.025% U3'3 was 
stockpiled in conjunction with the 1977 open··pit mining for possible 
shiplflent to the mill in the future. During Hay 1978, production was 
24,419 tons averaging 0.06% UJOs from the op,m-pits and 5,474 tons 
averaging 0.20% ~~08 from underground with 36,501 tons of protore 
averaging 0.03% U)Os being stockpiled. 

P-9-2, p.,.J and !-Jl~Lt Proje~ts 

Approved in 1'74, the P-9-2 Adit Project was conducted to recover about 
56,000 tons of remnant ore from the mined ou1; P~9-l area on the southeast 
edge of the 2outh Paguate Pit. Three adits \lere driven below the ore 
bodies fr.o.m the pit bottom using an Alpine Hj~ner (mechanical mining machine) 
and conventional methods where necessary. Mjlning was accomplished by 
modified roO:n-and•pillar stopi.ng witn sublevc~l trackle~s haulage and 
conventional mining equipment. LongtNall stoping with the Alpine Hiner was 
used where feasible. The operation \-:&s halt(~d in 1976 pending further 
exploration and evaluation, and there has be<m no underground activity 
since that time. 

The P~9-3 and ?•11 Adit Projects were approvt:~d in 1'75 a.'i a modification 
of the P~9-2 Adit Project. These projects w~~re designed to recover about 
31,000 tons of re.mnan.t ore to the north and northeast of the P-9-2 area. 
'f-,.;o adi t~ were driven fror.1 the pit bottt..1tn u1dn:_q; the Alplne l-1iner uhere 
possible and conventional methods \,rhere necessary, but mining was post­
poned pending further ~~ploration atld evaluat:ion. There has been no 
nnd~ar;1rround activity in the P-iJ-3 nnd P-11 areas s:i.nce completion of the 
adit:s. 
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The P-9-2, P-9-3 and P-11 Adit Projects weJ~e not examined during this 
inspection because no unde:rground operations are being conducted. '£he 
P-9-3 ore bodies will be extracted by op.en··pit methods in the South 
Paguate-9 (SP-9) pushback while the P-11 ore bodies will be open-pit 
oined in the Sl'-16 and SP-26 puahbacks. Any remaining P-9-2 ore will 
be recovered by open-pit mining in the SP-:~5, SP-2.5E and SP-40 pushbacks. 

The P-15/17 Mine Project wa3 approv(!d April 21, 1973, and provides 
for the extraction of an estimated 1,000,0{)0 tons of. ore averaging 
about 0. 23% UJOs. Ore depths range from 260 to 650 feet. Ac.c):~s 
will be provided by one double track. a.dit l)rt two smaller, parallel 
adits driven from North Osk Canyon on a southwest bearing bent!ath 
the ore under Black Mesa, and mining will be accomplished by modified 
rooti-and-pillar stoping with sublevel track haulage. Twenty-two 42-
inch inside diameter 'boreholes equipped ~"'i:~h surface fans will be 
completed during the project to adequately ventilate the mine ~orkings. 
The life of the mine is estir..ated to be ah1)ut 5 years with a muxililum 
production rate of about 950 tons of ore p•~r day. 

The P-15/17 Hine Project was not examined during this insp<lction be­
cause no operations are presently in progr•~ss. Ar.aconda has drilled 
three test wells in the area :ln an attempt to find a water well to 
provide service '"ater for th.a mine. About 30 gallons of vate1· per 
minute (gpm) will be required~ but none of the three test wells could 
provide this qua11.tity. One of the wells d:ld yield about 5 gpm, and 
pump tests will be conducted :to determine H this yield can be increased .. 

The PlJ2-PW3 Adit Project va.s approved Janu<iry 11, 1978. This small, 
scram type operation is designed to extract approximately 36,500 tons 
of remr..ant:. ore averaging about 0. 2'n, U,;Os from the northwest edge of 
the mined out North l.'agu.'lte Pi!::. Although the average oro depth is 
only about 150 feet, this ore could not be open-plt mined due to its 
close proximity to the villag~ of Pnguate and State Highway 279. It 
is estimated that the mining operations will be completed in about 
2 years. 

The PW2~PW3 Project is alr:1ost identical in purpose and procedure to 
the p::aviously discuss<"?.d :PN9-2, P-9-3 at1-d :?-11 Adi t Projects. Access 
to the ore will be gal.neci thr\wgh an adit dt·iven from the pit bottom 
at the lo\JCSt ore eli~vation and breakthroughs 'f.Ji 11 be driven to the 
open-pit area as necessary and possible for vtmtilation. Tho adit 
and breakthroughs will be driven by conv~ntional drilling and blasting 
nlethods \lith LiL'J equipment and underground trucks or· by an Alpine 
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Miner wherever possible. Ore extraction will be accom~lished primarily 
by modified room-and-pillar stoping with conventional jackleg drills, 
slushers, LHD's and trackless haulage equipment. The lowest ore bodies 
will be mined directly from the main haulage drift while the higher 
ore will he transferred down raises to the main haulage drift. 

Development of the PU2-P\¥3 Project began in the later part of February 
1978 with colladng of the main adit portal. The devalopment 
operations were in progress at the time of this inspection, but there 
was no immediate activity due to mechanical problems with the LHD 
equip~ent. The writer inspected the mine workings with the following 
findings. 

The main adit and a breakthrough .adit have each been driven 60 to 70 
feet into the pit wall. About the first 25 to 30 feet of each adit 
was driven by an Alpine tuner, but conventional drilling and blasting 
with Wagner Scooptram l.HD equipment has been used since then. The 
Alpine Miner is presently being modified and will soon be put back 
into operation in one of the adits. Two crosscuts on approximately 
30-foot centers have been r.tarted (5 to 10 feet o£ advance} about 
30-feet inby each portal. At least one of the crosscuts between 
the adits ~11 be completed in the near future to establish cir· 
culation of ventilating air through the mine workings. The develop­
ment operations are being accomplished by two crews o£ two men each 
working one 8-hour shift per day, 5 days per week. 

The two adits are presently ventilated by 25· and 50- horsepower 
surface fans located at the portals. These fans provide 10,000 and 
25,000 cubic feet of intake air per minute (cfm) respectively with 
vent bag extending from each fan to the working face. When the 
Alpine Miner is put back :f.nto operation, the 50-horsepower fan will 
be set to ey~aust th~t pa~ticular adit. No ground control problems 
hava been e.··u:ountered as ;at:. Approximately the first 25 eo 30 feet 
of each adit are supported by steel sets on 5- to 6-fo~;.t centers with 
tight timber lagging; from there to each working face, spHt·set 
rock bolts with wire me.sh are uaed. One adit has encountered a small 
inflow of water "V1hich has been soaking into and being removed \>1ith 
the muck. t;"fben nece.ssary, a small sump will be constructed and a 
sump pump will be installed to ptmlp the water to existing holding 
ponds in tile mined out areas of the open-pit. 

'Ihe cutoff grade at the PHZ·PIH Project is 6 feet of ore vlth an 
average grade of 0.10% U30s• !~aterial. aventging betueen (}. 09 to 
O.OYJ, U303 is being stockpiled f.l)r possible future treatment while 
r;:;ltcd.al averaging lcnver than 0.03% U303 i& classified aa \>Jaste 
and is dumped in th~ mined out open-pit are<;\ near the tla!iu adit 
portal. Dt..n::i.ng the period June 1 through 27, l97S, 759 tons of 
ore averag:i.n:3 0. 22% U30a luz.d been shipped f:com t}u; PH2-PH3 i'J'rojcct. 
:~..s yet~ no lon.ghcle or Jdinition drilling has been cmducted in 
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conjunction with the underground ope~ations at the PW2-PW3 Project, 
and the reserves have been estimated from surface drilling. When 
the development work has been completed, drilling will be performed 
underground and the reserve estimates modified accordingly. 

P-10 Mine 

The P-10 Mine is the largest producing underground mining operation 
at the Jackpile-Paguate Mine. The mining plan was approved August 
31, 1973. and a tn.odification of the plan was approved December 12, 
1975, to include the mining of the northwestern P-7 ore bodies 
through the P-10 workings. Operations are presently conducted tlvo 
8-hour shifts per day, 5 days per week, and ore production is just 
over 1000 tons per day with an average grade of 0.22-G.23't UJOa. Total 
employment, including surface personnel, is 185 hourly and 36 salary 
employees. 

The P-10 and P-7 ore bodies are at an average depth of 500 feet with 
individual depths ranging from 300 to 600 feet. Access to the ore 
bodies is provided by a declined shaft approximately 2000 feet long 
on a 12t slope. This decline is about 9 by 16 feet in cross·section 
and is supported by steel sets and tight timber lagging throughout 
its length. A 24-inch wide conveyor belt is located on the north 
side of the decline and carries ore and waste from the jaw crusher 
at the decline bottom to the surface. A sump and pump station are 
also located at the bottom of the decline to collect mine water for 
transfer to the $urface. 

Although there axe slight differences in the mining procedures used 
in tho various 1u:eas of the mine, ore extraction is generally 
acco~plished by ~odified room-and-pillar stoping with sublevel 
track haulage. Conventional equipment such as jackleg drills, 
double and triple-drum slushers and LllD's is used. Since the 
P•7 area is considerably drier than the P-10 area) LEIO' s are used 
for stope development and pillar extraction, and the P-7 ot.:cLlevel 
is connected to the haulase level by a ramp to provide access for 
the Lim's. 'l'he use of LHD equipment necessitates larger access and 
crosscut drifts so the crosscuts in the P•7 area are driven on 50-
foot centers to develop pillars approximately 40 feet square. In 
the P-10 a:::ea, pillars vary from 30 cto '*5 feet square depending on 
ground conditions. In both aress, pillar extraction procedures 
vary accon!ing to the size of the stope, ground conditlons and the 
operational capabiliti~s of the mining equiprnent. 

At the present time:, the P-10 area has twenty active atopes including 
both development and pi.llar extraction. Genei.'<llly, fou..· to five 
pil1.1r extr<lction stopes are in operation at .all times in this area. 
The P-7 are.-~. has five st:opes bein~ developed and t>m pillar extraction 
stopes. There are .:ldditiomtl ore reserves to delineate in both the 
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P-7 and 2-10 areas, but the development of the P-10 reserves bas been 
postponed to avoid conflict with an ongoin3 expansion of the South Paguate 
Pit (pusbback. SPu20). This open-pit pushbac.k has broken into the P-10 
workings at their northernmost extent (1301 st~le) and will soon break into 
the P-7 workings in a mined out and caved area (305 and 306 stopes). The 
blasting for the pushhack is coordinated with the underground personnel to 
avoid possible safety hazards. 

Ground control in the underground workings is maintained primarily with 
rockbolts and wire mesh. Anaconda has used the conventional expansion shell 
rockbolts in the past and continues to use th~ in sc~e atopes and track 
haulage drifts. However, the use of uspltt Sets 11 in becomine more co=uon, 
as it is in other New Mexico underground uraniu• sines, because of tho better 
support Alurr.acteristics of these full .friction type rockbolts. The "Split 
Setsu are installed with jackleg drills as are the expansion shell rockbolts. 
Steel 'fl'loets instead -cf wire mesh are sometime.s used with either the expansion 
shell roekbolts or the "Split Sets" for ground control, but this practice 
appears to have lessened since the last mine inspection. 

Other types of ground support such as steel <md timber sets, timber lagging, 
stulls and cribbing are also used in the mine but senerally only for certain 
situations and/or conditions. Timber or steel sets with timber lagging arc 
found in areas of per~nent excavation such as haulage drift turnouts, shops, 
lunchrooms and electrical substations. Stulls are used in the access drifts 
around the stopes primarily to comply ~ith Dining regulations, and stulls 
and/or cribbing are used in some of the stopes to prevent dilution caving. 
Roof jMks are used for temporary support at the working faces until 
permanent: support (rockbolts and wire mesh) is installed. 

It appears that An~conda is .aintaining adequate ground control throughout 
the mine. Tl1e shales interbedded in the host san~stone create control 
problems ~hen the mning areas ll1.den out, and stope-development and pillar 
extraction adjacent to previously mir1ed out stopes can be quite difficult. 
However, neither of these proble~s app~ar to be significantly decreasing 
mining recovery. .rmaconda estJ.mates that average minin3 recovery is 
approximately 90 percent with higher than ~0 percent recovery occurring in 
sor.e stopes. The poorest recovery to date bas been 70 percent, but recovery 
this low has not occurred in over a year. Anaconda is now experimenting 
with ground control and dilution in an effort to improve overall recovery. 

Ventila.t:irm of t:he P··lO Mine is accomplishe~l by circulating approximately 
300,000 <!ubic feet of air per min:Jte through t::he ~rine workings. r~ifteen 
42-inch dia:net:;;:1:· ventilation shafts have heen up-reamed fro:n the surface, 
and fourtll!cn of tht!$e vcttt shafts have been equ:tpped with electrical fans 
(60 to 100 horsepo\..:Cl:) at the surface. ~tYi'$O;;~t1y,. eleven of the vent 
sh'!fts are U[H!:lst while four era downcast, M1d the ae:gative pressure in the 
<.1ine cause,:; £r"~sll atr to enter the "Workinnn t.hrouzh tlu~ d~cline sud through 
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the breakthrough to the SP-20 open-pit pushback. Within the mine workings 
themselves, the ventilation air is direct.ed to the working areas by 
secondary fans (10 to 25 horsepower), fan bags and bulkheads where necessary. 
Anaconda has had no probletzJS with the ventilation system but admits that 
maintenance o.: the system is a tremendous job. 

Another very important and arduous part of the underground mining operations 
is ore control. Although the involved ore bodies have been delineated by 
close spaced surfa~e drilling, every effort is made to exactly locate the 
ore zones during the underground operations, and this detailed delineation 
can increase or decrease the ore reserves esti~~ted from surface drillingo 
Ore reserve s~ade is 10 feet of ore averaging 0.25% U30a while the mining 
cutoff grade is 6 feet of ore averaging 0.10% U303. 

Underground ore delineation begins with the driving of the track haulage 
drifts under the ore bodies. Rotary longhole fana are drilled on 25-foot 
intervals in these drifts, and two rotary drills are in operation at all 
times to perform this work. Each fan consists of nine holes at angles of 
20, 30, 45, 60 and 90 degrees to the bori&ontal. The results of this 
drilling and probin~ .:r e added to th-e ore l;'eserve infonaa.tion and Jlays a 
major role in the planning of stope oevelopment. Considerable delineation 
is also performed during stope development and pillar extraction using 
standard jackleg drills. Every muclt pile and every up and down hole of 
every drift round are probed, and SO-foot fans are drilled and probed at all 
access drift intersections. Definition drilling, up and down holes ranging 
from 10 to 20 feet in length~ is performed at every pill~r intersection and 
halfway between pillar intersections. In addition, as many pillar extraction 
holes a£ possible are probed prior to blasting the pillar rounds. All of 
this probing information is used to plan stope development and pillar 
extraction. 

The inflow o£ water into the mine workings is not a major problem at the 
P-10 Nine. \·later is routed via drill holes and ditches to the sump at the 
bottom of the decline where suspended solids are allowed to settle out. 
Tha water is then pumped up the decline and piped to the P-10 holding pond 
in the bottom of the South Pa~uate Pit~ Periodically wat8r is withdrawn 
f~om this holding pond and used to ~at the open-pit haulage roads for dust 
control. Anaconda estimates that approrltuately 1.50 gpm arc being pumped 
~~ntinuously from the mine. 

During the exa .. m.nation, the •~<rite.:- inspected th<: 305 and 1502 st.opes in t:he 
P-7 area. Tile 305 stope has been mined out, and the natural arching from 
caving of the strata overlying the m5.rdng voidc ·"'a~; observed. Pilla.: 
extraction Oflcrations are undarway in the 1502 stope, and the writ(1:: observed 
slushing, LHD trlll:li:ill.ng, and definition drilUn~s activities. 'l'he <;.Triter s.lso 
e~~a1.1".ined drifting operations in the 1500 track dr ·ft. Th:i.s drift is being 
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driv~1 by conventiOilal methods under the P-13 ere bodies which are south 
and northwest of the P-7 and P·lO deposits respectively. The drift 
crew had just completed mucldng out the last drift round with an over· 
head track mucker and was beginning to drill tha next round. 

The writsr did not ~mine the P-10 workings due to the lunchtime 
blasti>l£; schedule, but he did eJumn:ne the mining operations in the 
00-2 area. The 00-2 area is located east of the P-10 workings at a 
depth of about 300 feet. The ore is in two zones, known as th(, north 
and south zones, and access was gained by driving a drift on the ore 
level directly from the P-l'J decline to the ore zones. The south oJ:e 
zone has b$!en developed and pillar extraction is underway; when this 
zone is mined out, the north zone will then be developed and mined. 
tUning is being accomplished by modified room-and-pillar stoping using 
sluahers to tram muck from the stapes to a chinaman chute. At the 
chute, the muck is loaded into Get'nar~ underground trucks which tram the 
muck to the surface through the P-10 decline. Production from the 00-2 
area is averaging about 50 Getman truckloads every two shifts. The 
south OG·2 ore zone lies under State Highway 279, and Anaconda has 
cst&blished a six-station (three on each side of the highway) surface 
grid in this area to detect any subsidence from the mining operations. 

~~kvile and Paguate Qpen-Pit! 

The adjacent Jackpile and Paguate Open-Pits, also kno~~ as the Jackpile• 
Paguate Pit, have been producing uranium ore since 1952 and 1963 respectively. 
Operations are conducted three 8-hour shifts per day, five days per week~ 
and total Anaconda employment is 310 hourly personnel and 60 to 65 salaried 
personnel. Anaconda's stripping and mining operations produce approxi­
mately 15,000 to 20,000 tons of overburden and ere per day while the 
majori~J of the stripping is done by a private contractor, Hamilton 
Construction, moving about 100,000 tons of overburden per day. The 
private contractor works two 10-hour shifts per day» 5 days per week, 
and uses the remaining 4 hours of each day for maintenance. 

The open-pit mining procedures and equipment ware described in the 
writer'e: inspection report of March 10, 1977, and have not changed 
significantly since then except that the private contractor's stripping 
operations appear to have increased considerably. A copy of the 
March 10 report is attached for reference. It should be pointed out 
that the two open-pits have: been a:-bit:1·arily divided into the North 
a>1d South PLiguate l?its (HP tmd SP) and the North and South Jackpile 
Pits (NJ and SJ) and th .. 'it the working are.as 1.n the pits are thus 
dcsi.gMted SL>-20j IU-5, etc. 

At the t::hne of this ins1'ection, operations \V'erl.! in pro&ress in both pits. 
In the South Paguate Pit! stripping opar.at;.ons ;.;ere being conducted by 
l!.:inYlltc,:t Con!ltl"ltction in the SP-9 and SJ.l·20 pushback$. The SF·9 

POL-E P AO 1-0005998 



CONFIDENTIAL 

stripping was almost completed with ore mining by Anaconda to follow, 
and the SP-20 stripping ha& broken into the P-10 and possibly the P-7 
underground workings (mined out stopes). In the Jackpile Pit, both 
stripping and mining were in progress in the NJ-24, NJ-28 and NJ-28N 
areas du~ to high ore horizons. Stripping was underway in the J-2-8 
area with mining to soon follow, ancl remnant ore in the pit bottom 
was being removed in the NJ-5 area. Mining had just been completed 
in the SJ-3 and SJ-1.2 areas, and the pit bottoms in these areas will 
soon be drilled to iocate any remnant ore. Drilling was being conducted 
in the North Paguate Pit to locate any remnant ore in the pit bott01:1. 

ln the SP-20 pushback, the overburden is a maximum of 300 feet thick, 
and it is being backfilled into the mined out SP-4 area. Ore in the 
SP-20 area is 40 to 60 feet thick. The s~-9 area overburden was 125 
to 150 feet thick, and the majdrity of this material was used to 
backfill mined out- areas in the South Paguate Pit. Some of the SP-9 
overburden was placed on a neti waste dump. In the tU-24,· NJ-28 and 
NJ-28N mining areas, overburden thicr~ess ranges from 60 to 140 feet 
with the main ore horizon situated at a depth of 140 feet. Overburden 
in the J-2-8 area was s.bout 105 feet thick with an ore thickness of 
approximately 30 feet. Ore in the NJ-5 area was from 80 to 100 feet 
thick and overburden in the SJ-3 and SJ-12 areas was 100 feet thick. 
As much of the JackpUe waste material as possible is being used to 
backfill mined out areas of the pit. 

Anaconda states ~1at no pit slope stability problems have been en­
countered in the open-pit mining operations. rhe stripping operations 
are conducted with ~)-foot lifts and 40-foot Wide safety berms to 
result in an overall overburd~1 slope of approximately 62 degrees. 
All ore zone mining ta conducted with an overall pit slope of 45 
degrees. 

Anaconda estimates that the SP-9 and SP-20 operations will be 
completed in 1978 af~er which operations will commence in the 
SP-16 area. A.t the same time, ore remnants in the North Paguate 
Pit will be removed. In the .. Tackpile Pit, minins in the N.I-24, 
NJ-28 and NJ·28N are<3S will also tet-minate in 1978, and the 
operations will be transferred to the ~U-17 and 23, NJ-27 and 
NJ~32 areas. 
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Reclaation activiti.es at the mine were not exudned or discussed 
during this inspection but will be at a later date. lt was noted 
that future mining i.n the NJ-17 and 23, ru-27, NJ-32, NJ•37 and 
NJ-45 pushback.s will apparently result in the establishment of a 
new waste dump to the north of these areas. This will be discussed 
with Anaconda in the near future because it is believed that waste 
material from these operations should be used to backfill mined out 
open-pit areas. 

Original to: 
cc: 

Dale C. Jones 
1-Iining En&ineer 

Super:i.ntendent, Southern Pueblos .Agency, BU. 
Governor, Pueblo of Laguna 
Chief1_~E.ch o£ Mininz 0Eerations. USGS -;1 

~Tb~r;:.;o::.u;;;;JgO&:h~:=:--;C:;..;o~n::;;s;..;;e;.;;rv~a~t ... i~o~s:-.. M;;,;;.,.;;.~P. ... !l;;:.;iliiiO.e;;;.;.,!;;.,.l~o.,..;P;.,;.f;;;;;.!l;;.o~;.;;l;".-.!,..}._...r...m~M!!.e~i8o;;.;n;;;.,~U:.:SG::.::::S:....; 
Files (No. 1 and N.4) 
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Jackpile-P~Jate Mining Operations 
The Anaconda Company 
Jackpile Mining Lease 

and 
Laguna Mining Lease No. 4 
Laguna Indian Reservation 

- Valencia County. New Mexico 

U. S. Geological Survey 
Conservation Division 

Area Mining Supervisor 
.Southern Rocky Mountain Area 

P. 0. Box 1716 
Carlsbad, New Mexico 88220 

Dale C • .Jones 
Mining Engineer 
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The Anaconda ~;:pany' s J~k;>ile-P.:.guate ur.a:-tiuz:J :::iniog operations, 
both open-pit and undergro-.-r.d, vare ~ned February 15, 1977. The 
writer -was acco--:'snied on the int:?cction tours by Bill Cl3.rk cf the 
USGS and Clifford Gibbs, John Uelson, .and Greg Kasza of the cro:p~'a 
underground op~ratior4 section. 

The mining operations are located within the Ja.ckpile Mining 
Lease and Mining Lease No. 4 which were issued to The Anaconda Company 
by the Pueblo of Laguna May 7, 1952, and July 30, 1963, respectively. 
'these leases occupy about 7,550 .acres of the Laguna Indian Reservation, 
in Townships 10 and 11 North, Range S West, hrfi'M, near Paguate in 
Valencia County, :New Mexico. l"ne Pueblo of 'Laguna owns all of the 
aurface and mineral rights involved and also a?;~inisters the leases 
in conjunction with the Bl.A and the USGS. 

The Jackpile-Paguate Pit is actually two adjacent open-pits, and 
the Paguate Pit is !urtber designated the North and South Paguate Pits. 
l1le ~ternmost Jackpile Pit hu produced uranium ore since discovery­
of the ore deposit in 1952 while the Paguate Pit has yielded ore since 
1963. The North Paguate Pit haa now been mined out, but the South Pit 
ie still producing with new overburden strlppins underway on ita weat 
end. Operations -!!1-l:e condl.lC.ted three shifts peT day, 1 days ~ru,-. week 
resulting in the production of 4000T tons per day (TPD), although this 
rate can vary significantly from day to day. In the Jacltpile Pit, some 
overburden stripping is performed by ~lton Construction, a private 
~ontraetor, but Anaconda takes over the cining activities once ~d.e top 
of the ore bearing formation ia encountered. 

ln the open-pits, the host roclt for dle uranium ore is the Jackpile 
·- Sandstone unit, a eoarse grained arkosic sandstone. Wich is the upper­

most extent of the Brushy Basin Member of the Jurassic Morrison Formation. 
The Jackpile Tanges from 50 to 200 feet in thick.neu in the mining areas 
and contains ore fro:a: 1 to 15 feet thick an an average depth of 135 feet. 
Generally, the ore in the Jackpile Pit is thicker a.'ld lllOre uniform than 
that in the Paguate Pit. The grade of the ore ranges frO!ll about 0.02l 
to as mtieh as 0.501 u3o8 in s~ areas. 

Solid ovcrbm-dcn is removed to the top of the Jackpile Sandstone 
by eonvention3l drilling and blasting and subsequent loading into 
haulage trucks. Ingersoll-Rand, Chicago Pne~~tic and Ga~dr~r-Uenver 
rotary drill rigs bore 6 3/4-inch holes ~~ich are loaded primarily ~th 
ANFO (am;nonium nitrate-fuel oil) for blasting. The number and pattern 
of the blast ~les vary, de?encling on overburden characteristics, as 
co~s the addition of other blasting agents such as M~FO boosters and 
s::!.ck po-wder. Loading of the overburden is acco!i¥lished by such 
""'i<:tipment as Caterpillar (Cat) D-9 bulldozers; Dart 600 (15-eubic yard 
eapaci~ bucket) and Cat 992 (10-cubic yard capacity bucket) front• 
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end loaders; and Euclid R-20 and R-50 (23- and SD-ton capacities 
respectively) haulage trucks. This type of procedure is also u3ed to 
extract barren portions of the Jackpile Sandstone, and both over­
burden and Jackpile waste rock are transported to the mine waste dumps 
or used to backfill mined-out areas in tho pits. The pit benches vary 
considerably in width and average about 35 feet in height. 

O!iginal exploration drilling for the open-pit ore ~as conducted 
on 50-foot centers. Once the stripping of overburden reaches the top 
of the Jackpile, tbs ore is further defined by development drilling on 
25-foot centers. These 4 3/4-incb diameter development holes are 
drilled by truck-mounted, rotary drill rigs and are then probed at 2~: 

foot intervals using an Eberline Geiger counter probe. 

once the development-drilling bas been completed, mining of the 
,.,._ ore .begins by ripping the bench surface with Cat D-9 bulldozers. The 

loosened muck is then probed to a depth of about 18 • 24 inches by a 
man using a "T" probe which counts gam:na ray emissions for a set 
amount of time in- counts per second (cpa).- Ore zones are determined 
by the probe readings and are marked accordingly on the surface with 
stakes and flags. Generally, the ore ia removed first by D-9. Dart 
600, Cat 992, and i.~2() equipment although waste m&terial sometimes 
must be removed first. This procedure is repeated as benching 
continue•. 

After the haulage trucks have been loaded with ore, they proceed 
directly to one of various scanners located in the pits. The scanner· 
is a scintilltion device that counts gamma ray emissions from the ore 
for 30 seconds, and the results are given to the scanner operator in 
cps. This cps reading is recorded and determines which stockpile the 
truck will procee4 to. 

Ore from both the open-pit and underground workings is stock• 
piled at various locations in the open•pits according to its mining 
area and grade. Open-pit and underground ore are stockpiled 
separately due to metallurgical characteristics, accounting purposes, 
and to avoid long haulage distances. According to Anaconda officials~ 
there ~!'e s~'·eral stockpiles that contain mawJal with an average 
grade as low as 0.02-0.05~ u3oa; and, due tofincreased price of 
uranium, some waste dumps have been drilled to re-evaluate their ore 
content. 

F~c~ t~a various stockpiles, a separate fleet of loading and 
haulage ~':!eipment transfers the ore to the Atchinson, Topeka and 
~~~tn ~~ (~!SF) railhead which is located south of the Jackpile Pit. 
nc.Lf= l~ .. .:.-:;;·" is crushed prior to being loaded by conveyor belt into 
100-ton railroad cars. The conveyor belt is equipped vith a weighto• 
meter so that the cars can be loaded as close to 100 tons as possible 
because Anaconda must pay a penalty to ATSF if the cars contain more 
than this amount. The conveyor is also equipped with a scanner very 

2 

POL-EPA01-0006003 



' -I/--·, 

CONFIDENTIAL 

si~~l~r to those in the pits so that the g~ade of the ~~tcrial loaded 
i~tc the cars can be dete~~~d. Both tb~ ~eight snd grade of the 
ore leaded into each railroad car is recorded. Once loaded, the ore 
is then transported to the co-~any's acid-leach eill in Bluewater 
about 8 mles wzst of Grants, llew Mexico. Ar.accnda plans to expand 
the capacity of the mill from 2500 to 6000 tons per day aa about · 
1000 tons per day of the o~en-pit ore is currently baing toll milled 
on an irre~lar basis at Sohio's facility about 5 miles north of the 
Jaekpile Pit. Modification of the mill ~uld also allow the pro­
cessing of lower grade ore according to company officials. 

At the ~11, the ore is s~led and assayed, and royalty 
pa~nts are determined using the u3o8 assay. In the near future, 
the •Titer plans to tour the milling facility to examine these 
a~mpling and assayins procedures. 

While touring the open-pit mining operatiOI15, the party also 
examined the area where the c~any's proposed Ph~-PWJ Mine Project 
would be located. This project would be a scram type operatiou 
developed £ron an adit collared in the mined-out North Paguate Pit. 
The involved deposita contain an indicated 36,500 tons of ore with 
an average grade of about 0.27t UJOa and are located on the fringea 
of more concentrated <u.~ ;t.uu~ which were extracted using opl::ll-p:i:i: 
methods. It is not feasible to open-pit mine the PW2-PW3 deposits 
due to their close proximity to State High~y 279 and the villase of 
Paguate. A mining and r-eclamation plan for the Pw"'2-P\vl) Mine Pr~jeet 
Wa$ submitted January 5, 1977, and an environmental analysis of the 
plan is being prepared. 

Also examined during the open-pit tour were the' locations of the 
portals for the ~-9-2, P-9-3 and P-11 Adit Mine Projects. These 
portals are located near the bottom of the small, mned-out P-9-1 
open-pit which is dt>.Jated on the southeast margin of the Paguate Pit. 
The P-9-2 Project yas approved in 19741 and ndning was halted in 
Cctober or Nove:nber of 1976 pending further exploration work. The 
P-9-3 and P-11 Projects were approved in 1975 as a supplement to the 
plan for the P·9-2 Project, but mining haa been delayed pending further 
evaluation of the use of open-pit methods to extract this ore. 
lnaconda now plans to use underground methods for the P-9-2 and P-11 
ore zones and is currently p~ing ~~ter from the adits. 

The COJil?any' s operating undergro1.:nd mine is called the l'-10 Mine, 
but it actually consists of t~ connected mining areasJ the P-10 and 
P-7. The mine operates three_ 8-hour shifts .. per day, 5 days per week, 
and has a total of about 165 ~loyees including staff and maintenance 

._ .personnel. Current ore production is about 1000 tons per day. Due to 
its water content, most of this ore is being toll milled at Kerr-McGee 
Corporation's mill in Ambrosia Lake ncar Grants. 
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Fr001 the surfu:e. acc2ss to both ni:rl.ng are:Is is provided by a 
~~lined shaft (~bout 12%) apprc~i~tely 2CGO feet ia length. rna 
decline (about 9 feet by 16 feet) is supported by steel se~ with 
tis~t timber lagging and cont.:d.ns a 24-inch conveyor belt that 
carries ore and waste t.o the surface. At the bottO>ll of the decline 
is .a .300-tons per hour jnw crusher and the min~ p1..--=:p station and 
su=p. About 120 to 130 gallcn.s per minute of .. :atcr are p\..-:rped fr011 
the mine fo-r a'Oout 7 hours per shift. 

L"l the P-10 mining area. the ore zones range frcoa about 200 to 
400 feet in depth, and ore extTaction is &c:COiilplished using a 
EOdified room-and-pillar method with sublevel track haulage. Con­
ventional equipment such as jackleg drills and triple-drum alushera 
is utilized; and 8tulls, timber and/or steel sets, and rock bolta 
with wire mesh and/or landina mats are used for ground support. 
Jl..cceu from the haul~e level to the ore zones is provided by variou1 
man- and aervie.ewaya which are strategically located throughout the 
mine area. Ore development drifts arc driven on 45-foot centers· 
leAving pillara that measure approxiraately 43 feet square. 

Pillar reJDOVal results in an extraction rate of about '1'07., and 
in SOtae areas about 951. The ore u transferred from the stopes to 

· . .., __ the haulage level through various ore passea that are also 
strategically located throughout the mine area. Some of these ore 
passes have been driven by conventional methods, but the majority of 
them ara drilled by a Calch;all Raise Bore in •hich case they are 

' bored with 52-inch diameters and then ease!l to 48-inch 'diameters. 
From the ore passes, the ore is loaded into side-dUirp railroad cars 
(car factor of 3.7 tons) which are pulled by 8-ton diesel engines 
to a dump station that feeds the crusher at the bott~ of the decline. 

The P-7 area is .about 1000 fe.et north"Weat of the P-10 area. and 
the ore zomu range from about 170 to 450 feet 1A depth. The Pdning 
method used here is the same as in the P-10 area except that LHD 
(load-haul-dua:p) equi~nt is being used to move the ore to the ore 

·passes. Access to the stoyes for the LP~'s is provided by a ramp 
driven on a 20 to 25T. slop~ het-.een the ore and haulage levels. , 
Presently, only development work ia being performed in the P-7 area, 
and the entire area ~ill be totally developed before pillar 
extraction beings. The development drifts are driven en 50-foot 
centers resulting in pillars about 47 feet square, and ground 
support consists primarily of timber ~~d/or steel sets and rock bolts 
and le.··u:!.inS ~i::.s. Wire s;:esh is: not used in the sto~areas to avoid 
en tang l~ent with the bucke t.s of the LF.D' s • Ore from the P-7 area 
is tranaported to the crusher d~ by the same type of haulase 
equipment that is used in_ the P-10 area .. 
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Once crushed, the ore and ~~sta m~tcrial frc~ the P-7 and P-10 
mining areas is carried separately up L~ declin~ to t~a surface by 
the 24-inch conveyor belt. On the surface, it is loaded into trucks 
and transyorted to the appropri6te stockpile; du~ or ~kiill area· 
in the open-pits as previously dise~sed. 

Ventilation of the P-10 and P-7 workings is accom?lisbed by 
downcasting fresh air and exhausting con~linated air through various 
boreholes. These boreholes are drilled frc-:::1 the surfaee \dtb 48-incb 
diameters, cased with steel tubing to 42-inch diameters, and equipped 
~th electrically driven 6Q- to 100-horse~er ~ial-flow fans. 
Currently, about 250,000 cubic feet of air per mr.ute are brlng used 
for ventilation. 

~ater from the P-7 and !-10 wrllngs is collected in the stm:p 
at the 'botto= of the decline from V.:.~:-a it is pWJ?ad to the surface. 
On the surfa(:e, this water 1s piped to a mined-out area of the Pasuau 
Pit where it is impounded with water fro-;o the other open-pit and 
underground working•. Tho water u periodically withdra1m from this 
impoundment and applied to the various baul.ai;e end access roads for 
dust Supi)ression. 

Throughout the inspection tour of the open-pit and underground 
operations, no violations of lease terms were observed. 

DC.J:cj 

_.---""'-

Dale C • .Jone.21 
Mining Engineer 

Original to: Superintendent, BIA, Southern P".1eblos Agency 
ec: Governor, Pueblo of L?gun.a 

Chief, Branch of ltl.nipg Operations 
Through Regional C.on:;ervation P:.anager 
Area. H!ning Supervisor, SR.I.IA 
Files 
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